Objective: To evaluate the use of video lessons on the topic of COPD as a training tool for a multidisciplinary team working in the primary health care sector. Methods: This was a quasi-experimental study involving a multidisciplinary team working at a primary health care clinic. The level of knowledge about COPD was measured by applying a specific, 16-item questionnaire -before, immediately after, and three months after the video lessons. In a set of six structured video lessons, the training focused on the prevention, case-finding, treatment, and monitoring of cases of COPD. The data were analyzed with the Friedman test, the Kruskal-Wallis test, Tukey's post hoc test, Dunnett's test, and the Bonferroni test. Results: There was a significant difference between the periods before and immediately after the training in terms of the scores on 15 of the 16 items on the questionnaire regarding the level of knowledge about COPD. The median total score of the participants increased significantly, from 60 points before the training to 77 points immediately thereafter and 3 months thereafter (p < 0.001 for both). Before the training, 23 (63.9%) and 13 (36.1%) of the members of the multidisciplinary team presented strong and very strong levels of agreement, respectively, among the 16 questionnaire items. After the training, 100% of the individuals presented a very strong degree of agreement. Conclusions: Multidisciplinary education through video lessons increased the knowledge of COPD on the part of a primary health care team, and the knowledge acquired was retained for at least three months after the intervention.
INTRODUCTION
COPD is a highly prevalent condition in people over 40 years of age.
(1) However, it is still underdiagnosed (2) in Brazil. One of the possible reasons for this is the low level of knowledge about COPD among primary health care professionals and patients. (3, 4) Reducing the inequalities that result from the very diverse and heterogeneous levels of knowledge and training among members of multidisciplinary primary health care teams is a challenge. (5) (6) (7) In order to overcome this challenge, one may use video lessons, an educational multimedia tool that includes images and narration of text in the format of short videos to be used in a safe and controlled learning environment. (8, 9) However, to the best of our knowledge, this tool has not yet been used for teaching primary health care professionals about COPD. Therefore, the objective of the present study was to evaluate the use of video lessons as a tool for training a multidisciplinary primary health care team on COPD.
METHODS

This was a quasi-experimental study carried out at the Centro de Saúde da Família Leste Universitário, Distrito Sanitário
Campinas Centro, located in the city of Goiânia, Brazil. The study was approved by the Research Ethics Committee of the Federal University of Goiás under protocol number 857.082/14.
Inclusion and exclusion criteria
Primary health care professionals were included in the study, and visually-and/or hearing-impaired professionals who would not be able to watch the video lessons and read the knowledge assessment instrument were excluded, as well as those who did not have time to participate in the sessions. We have chosen primary health care professionals for the territorial coverage of their work and convenience.
The instrument used to measure the level of knowledge of the multidisciplinary team was the Questionário de Conhecimentos sobre a Doença Pulmonar Obstrutiva Crônica na Atenção Primária (QAP-DPOC, Questionnaire about Knowledge on Chronic Obstructive Pulmonary Disease in Primary Health Care). (10) The QAP-DPOC was applied at three different time points: before, immediately after, and three months after the training sessions, with no interference by the evaluator. After the first application of the questionnaire, the training sessions began in a quiet room.
Video lessons
The video lessons were filmed and edited by professionals of the Núcleo de Telemedicina e Telessaúde of the Universidade Federal de Goiás in Goiânia. A digital camcorder (Panasonic do Brasil, Manaus, Brazil), a tripod, and Adobe Connect software (Adobe System, San Jose, CA, USA) were used for recording; for editing, the Camtasia Studio 8 software (TechSmith, Okemos, MI, USA) was used on a personal computer. The video lessons were made available on DVD and, on the scheduled day, were shown at the Centro de Saúde da Família by means of an audiovisual device. A facilitator remained in the classroom to discuss any topics addressed by the lessons that might need clarification.
The telehealth platform of university was used to store the video lessons and make them available, should the professional wish to watch them again (http://www.tele.medicina.ufg.br/).
The training consisted of six video lessons taught by an instructor with experience in the subject matter, with the following themes (duration): management of patients with respiratory symptoms (21'30"); case-finding of patients at risk of COPD (16'00"); smoking cessation (20'23"); physical exercise for COPD patients (14'40"); referral, counter-referral, and clinical management of COPD exacerbations (14'45"); and guidance on the use of inhalers, vaccines, and oxygen therapy for COPD (32'13"). The video lessons addressed the topics of prevention, case-finding, treatment (pharmacological and nonpharmacological), and monitoring of COPD. It is important to note that the QAP-DPOC is not aimed at pulmonologists, but at multidisciplinary primary health care teams. (10) 
Statistical analysis
The Shapiro-Wilk normality test was used to verify the distribution of the data. The continuous quantitative variables were presented as means, standard deviations, medians, and 95% CIs. The Friedman test was used to analyze the answers before, immediately after, and three months after the training provided. The Kruskal-Wallis test was used in order to compare the level of knowledge among the professionals. For greater accuracy in the detection of significant differences, Tukey's post hoc multiple comparisons test and Dunnett's test were used. The Bonferroni correction was used to prevent type I errors. For all situations, a significance level of 5% was used.
RESULTS
Thirty-eight primary health care professionals were considered eligible for the study. Two individuals did not complete the protocol and were excluded from the final analysis. Of the total of 36 participants, 30 (83.3%) were female. In the sample as a whole, 9 participants (25.0%) were community agents; 8 (22.2%) were nurses; 6 (16.7%) were nursing assistants; 6 (16.7%) were physicians; and 7 (19.4%) were dentists. As for the level of education of the participants, 11 (30.6%) had a high school diploma; 4 (11.1%) had some college education; 10 (27.8%) had an undergraduate degree; 1 (2.8%) had some graduate education; and 10 (27.8%) had a graduate degree. The age ranged from 24 to 75 years (mean = 40.2 ± 12.3 years). The average time as a member of a multidisciplinary team working in primary health care was 128.5 ± 118.5 months.
The professionals who checked the "agree" option before the training, checked the "fully agree" option immediately after the sessions for most of the questions (11 items; 68.8%; Table 1 ). Comparing the answers provided before and immediately after the training, there was an increase in the rate of correct answers to the 16-item questionnaire, which was maintained at the evaluation performed three months later (p < 0.05). Answers considered correct are shown in Table 1 . A 75% agreement with the correct answer in a specific item of the questionnaire was considered "right". Item 7 presented significant differences in all comparisons ( Table 2) .
The questionnaire has a minimum score of 16 points, which indicates a low level of knowledge about COPD, and a maximum score of 80 (highest level of knowledge). The median score of the participants in the questionnaire increased from 60 before the training to 77 immediately thereafter and three months thereafter (p < 0.001 for both). The mean score also increased immediately after the training, and it was kept the same three months thereafter.
Before our intervention, there was greater score dispersion among the participants, whereas immediately after the training and three months thereafter, there were only one and four outliers below the median score, respectively, which did not influence the final result. After the intervention, the homogeneity of the results (level of knowledge) clearly increased ( Figure 1 ).
Prior to the training, 23 (63.9%) and 13 (36.1%) of the members of the multidisciplinary team presented strong and very strong degrees of agreement in the 16 items of the questionnaire, respectively. After the training, 100% of the individuals presented a very strong degree of agreement.
We compared the level of knowledge among the different professionals of the primary health care team before the training. We found out that community agents and nursing technicians were the ones with the lowest levels of knowledge when compared with physicians (p < 0.05). After the training, there were no differences in the level of knowledge among the different professionals. Three months after the training, community agents presented a more significant reduction in their level of knowledge when compared with nurses (p < 0.05). The results are shown in Table 3 . We found no studies regarding the use of video lessons to monitor the changes in the levels of knowledge among primary health care professionals in Brazil. Therefore, this study helps to determine the level of knowledge about COPD of primary health care professionals and to show how heterogeneous it is.
Two positive and pioneering aspects of the study were that it used video lessons as an educational tool for a multidisciplinary team whose members had different levels of education and training on COPD, and that it used a questionnaire that was specifically designed and validated to measure the level of knowledge of primary health care professionals on COPD. The questionnaire on COPD for primary health care professionals designed and validated for our study followed national and international recommendations. (11, 12) Our study reflects the level of knowledge of the population investigated so that it can be used as a baseline measure for future interventions in public health, making it possible to compare the levels of knowledge on COPD of multidisciplinary primary health care teams in different regions. The idea is to train different primary health care professionals without any sort of stratification, as this would prevent the training of a multidisciplinary team.
Two studies (8, 9) used video lessons to investigate the use of different teaching methods with medical students and specialist physicians. Those studies consider video lessons a new pedagogical approach that can be used in order to improve this population's academic skills and self-confidence in providing care.
Fifteen of the 16 items of the QAP-DPOC showed significant differences between the moments before and immediately after the training; and 14 items did not show significant differences between immediately after the training and three months thereafter, the only exceptions were items 7 and 13. In item 7, immediately after the training, there was a shift from the option "fully agree" to the option "agree", which represented a significant difference; however, this was a small change and we do not believe it is clinically relevant. 
Mean ± SD
Median (95% CI)
12) The right sequence for using inhaled medications is: 1) exhale normally, 2) place the mouthpiece in your mouth, 3) inhale deeply, 4) close your mouth and hold the air in your lungs for approximately ten seconds. 
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A study (13) evaluated the knowledge of people at risk of COPD and stated that 70% of smokers believed that the knowledge of primary health care physicians represented more than just a source of health advice when compared with advice given by family and friends, emphasizing the importance of the knowledge and conduct of primary health care professionals to educate patients and change their behavior.
It is particularly challenging to conduct studies on the COPD expertise of multidisciplinary primary health care teams because team members present very diverse levels of knowledge. The results of a study (3) and our findings indicate the need to train the multidisciplinary primary health care team in order to promote better community education action plans. This fact could, in an optimistic view, contribute to reducing the prevalence of smoking among young adults. (14) A study (15) carried out in the Middle East and North Africa asked 1,392 patients to complete a questionnaire about their knowledge on COPD and satisfaction with the treatment they had been given. Overall, 58.6% of the patients stated they were properly informed about their respiratory condition; 66% reported having received information about COPD from their physician; 11% from television; 6% from the Internet; and below 1% from other health care professionals. (15) In that study, 47.5% of the individuals interviewed considered the physician important in managing respiratory symptoms and believed that the knowledge of physicians and other health care professionals created a closer and stronger professional-patient relationship. However, it is important to note that, in our field, plenty of useful primary health care information is provided by nonmedical professionals.
(3) Therefore, there is no doubt that primary health care users have a knowledge gap about COPD and that this gap should be filled. Primary health care users could certainly benefit from the expansion of knowledge of their multidisciplinary team.
We clearly noticed that, after the intervention, there was an increase in the number of responses considered correct in the questionnaire. These results indicate that the knowledge that was demystified and imparted to primary health care professionals during the training on COPD can increase the transfer of educational information about the condition to the patients seen by these professionals. The authors of the aforementioned study (15) believe that the rate of COPD-related information transfer by other health care professionals (< 1%) should be overcome.
The frequency of responses considered correct three months after the training was superior to 50% for all items, which shows that the knowledge was retained during this period of time. These results corroborate those of another study (16) which obtained 54.7% agreement on the COPD-related knowledge of patients and health care professionals after an eight-week educational program; a group of authors (17) evaluated the level of knowledge of nurses on heart failure and found 70% agreement, however, they did not specify the elapsed time interval; and a study carried out in Brazil (6) on oral health knowledge in primary health care indicated a knowledge retention rate of 86.2% three months after the training provided. In our study population, the results support the retention of the knowledge acquired up to three months after the intervention, which indicates the importance of retaining knowledge about the condition through continuous education programs for multidisciplinary primary health care teams.
Primary health care usually focuses on meeting spontaneous demand, whereas preventive actions are capable of anticipating risks and even diagnosing diseases earlier. In this sense, guidance on prevention could provide users with a more integral care, which is a guiding principle of the Brazilian Unified Health System and in various other countries. (18) Different training strategies have been implemented in an attempt to address the complexity of multidisciplinary primary health care teams. (19) We chose to use video lessons because it is a teaching tool that can be used in a distance learning setting, creating teaching/learning opportunities for health care professionals. (8, 20) The effect of the knowledge evolution of our study population can be identified by the increased rate of responses considered correct for each item after the training and by the change in the degree of agreement on the items investigated (from strong to very strong agreement). This effect was anticipated in a study (8) which considered video lessons a new and challenging resource capable of decentralizing knowledge and promoting the improvement of health competencies among individuals with different levels of knowledge, such as those of our study population. Thus, our study fills two gaps: the lack of studies investigating knowledge about COPD among primary health care professionals and the possibility of training these professionals on COPD using a reproducible method.
The use of video lessons shortens geographic distances and promotes sustained knowledge in different communities. According to a group of authors, (21) the limited knowledge on COPD identified in interviews with health care professionals in South Africa, Japan, and Hong Kong indicates the need to improve knowledge, which can be accomplished through the use of video lessons.
Video-based continuing education is still an underused strategy for continuing training in health care in Brazil and it has the potential to expand multidisciplinary actions, integrating them into health care services. The literature (22) indicates a need to reflect upon and reformulate andragogical practices, as well as to focus on contents that have practical everyday applications for professionals. Video lessons are a teaching tool that meets such andragogical needs. (22) The increase in the median score of participants seen immediately after our intervention and maintained three months thereafter shows the effectiveness of video-based training. Although the work of primary health care teams is quite complex, mainly educational in nature, their professional training is usually poor. (6) Therefore, the purpose of our intervention was to encourage interdisciplinarity and inform team members about COPD, one of the noncommunicable chronic diseases with high rates of morbidity and mortality worldwide, through the use of video lessons, an effective knowledge multiplier and driver of change. (6.23-25) A multidisciplinary approach to education enables the patient-professional bond to be established and gives patients co-responsibility for their care, as they take on an active role in their health-related decision-making process. (26) When the team members are confident about their knowledge, the guidance provided and the communication actions implemented by them are enhanced and can minimize the conflicts between the community and the health care services. (19) The present study showed us that video-based training can fill in the knowledge gaps of primary health care professionals. Our experience can also be used as a basis for planning future interventions. The recommendation is that all members of the multidisciplinary primary health care team be trained. (19) However, our study has limitations, such as the small number among the different professionals in the primary health care team and the absence of a control group. The small number of different professionals was due to the fact that we wanted to recruit a group of professionals from the same primary health care institution. As for the absence of a control group, we believe that our findings were due to the training provided, since the questionnaire was not made available to the participants and they had free access to the video lessons throughout the study period so that they could clarify any possible doubts.
The idea of using video lessons with different categories of health care professionals is justified by the characteristics of primary health care teams. Although physicians are clinically responsible for COPD patients, their goals would not be achieved without the support of the multidisciplinary team. In this context, we must recognize that all primary health care professionals benefit from professional training. (19) Regarding the clinical benefit of the present study, we can highlight that training with video lessons can help the multidisciplinary primary health care team to identify possible COPD patients. This teaching model gives the team confidence to recognize COPD risk factors and symptoms, as well as the different types of pharmacological and nonpharmacological treatments available and the need for patient monitoring. Patients greatly benefit since they have access to the right information provided by the primary health care team.
Therefore, we can conclude that video-based training promoted the acquisition of knowledge about COPD by the members of a multidisciplinary primary health care team, who retained the knowledge for at least three months after the intervention. In future studies, it would be important to evaluate for how long the information is retained, which will determine whether or not the training should be repeated periodically.
